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Abstract 
As the name suggests, patients with recurrent pyogenic cholangitis (RPC) are prone to 
repeated episodes of cholangitis with systemic sepsis. The mechanism and pathogenesis 
of sepsis in these patients is not well understood, although some animal studies have 
• suggest~ a functional defect in the immune system. To determine whether an 
immunological de:fidt may account for RPC, we conducted a pilot study to assess the 
immune status of these patients and compared it to a control group. Using two-colour 
flow cytometry, we found that the· absolute number of various lymphocytes 
subpopulations, namely total T cells (CD3+), CD4+ T cells, total B cells (CD19t.) and 
natural killer (NK) cells ( CD16+ 56+) seemed to be depreSsed in patients with RPC as 
compared to the control group. In addition we observed that these patients had higher 
levels of CDS+ cells expressing the CD38 activation marker. Although based on a small 
sample size, these findings suggest that immune depression may be an important 
feature of RPC. 
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Introduction. 
Patients with biliary obstruction are more susceptible to septic complications. Unlike 
the West, patients with recurrent pyogenic cholangitis (RPC) in South East Asia do not 
have complete obstruction of the bile ducts but tend to have patulous papillae and 
adequate bile flow [1]. They experience repeated invasion of the biliary tract by gut 
organisms and develop soft primary bilirubinate calculi within dilated ducts from 
bacterial degradation of bile[2]. The literature however, has not provided an adequate 
explanation for the aetiology of this disease. A number of studies carried out in animals 
have demonstrated a functional depression of the immune system followip.g 
obstructive jaundice [3,4,5]. For example, depression of the reticulo-endothelial system 
and T cell dysfunction have been reported in rats with obstructive jaundice which 
appears to prolong allograft survival in these animals [4,5,6]. 
Possible immune modulation of patients with RPC has not been addressed. As a 
preUminary approach, we assessed the immunological status of a small group of 
~atients with RPC by determining the percentages and the absolute numbers of various 
peripheral blood lymphocyte subsets as well as their activation markers using two-
colour flow cytometry. The lymphocyte subsets measured were T, Band NK cells as well 
as the T lymphocyte subsets, CD4+, CD8+ and y6+ cells. Comparison was made with a 
control group, comprising of patients undergoing elective ,surgery and those with 
other inflammatory diseases as well as with previous data obtained from normal 
individuals. ~. 
3 
Acknowledgements 
The authors acknowledge the research grant (No: 322/0500/3028) provided by 
Universiti Sains Malaysia, Penang for this study. Thanks are due to Mr. Jamaruddin Mat 
Asan and Mr. Arifin Harun for their expert technical help. 
8 
Materials and Methods 
al Subjects 
Five patients with cholangitis .and six patients undergoing elective surgery or with 
other intra-abdomirial infections were included in this study. All those.induded were 
patients of Hospital Universiti Sains Malaysia. 
b. Sample Preparation: 
Blood specimens were collected in sterile tubes containing anti-coagulant. High 
resolution two-colour flow cytometric analysis was performed on periphe:al blood 
samples prepared using standardised lysed whole blood method [7]. Briefly, 100 J&l of 
whole blood samples were placed into a set of polystyrene tubes containing 10 f1} of 
matching combinations of murine monoclonal antibodies directly conjugated with 
fluorescein isothiocynate and phycoerythrin (Becton Dickinson). The test monoclonal 
antibodies used and their specifidties is shown in Table .1 ... The samples were then 
incubated in the dark for 15 min at room temperature after which the erythrocytes 
'were lysed in 2 ml of FACSLysingTM solution .. The samples were washed once in 
phosphate-buffered saline, fixed in 1% paraformaldehyde and 10,000 cells were 
analysed in the FACScan TM using the SimulSE"f'DD Software (Becton Dickinson) as 
previously described [8] .. 
c. Statistical Analyses: 
The number of specimens studied was too small for any accurate statistical analysis to 
be performed. However, to provide some indication of the differences in various 
lymphocyte populations studied in patients with RPC and surgical/inflammatory 
f conditions, an unpaired Student t-test was carried out . Comparisons with those of normal individuals were also included. The statistical analysis was carried out using the 
StatWorksm software (Apple Computer, Inc.). 
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· Results 
Table 2 shows the percentage levels and absolute numbers of various lymphocyte 
subsets in patients with RPC as compared to control groups. As observed, the total 
percentage of lymphocytes in RPC was lower than controls. The percentages of 
subpopulations of lymphocytes remained the same. However, there was an apparent 
reduction in the absolute number of total T cells ( CD3+) and CD4+ T cells as well as total B 
cells (CD19+) and NK cells (CD16+56+). No apparent difference in the absoluate numbers 
of CD8+ T cells and yO+ T cells were observed. The percentage and absolute number of 
lymphocyte subpopulations in the surgical and inflammatory controls wci:e similar to 
normal controls. 
Table 3 shows the percentages of CD4+, CDB+ and yo+ T cell subsets expressing selected 
activation markers. There was no remarkable difference between the RPC and control 
groups. However, an apparent increase in the number of CDS+ T cells e.."q)ressing the 
CD38 activation marker was observed in patients with RPC. 
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Discussion 
Classically, cholangitis results from biliary obstruction caused by calculi. However, 
since RPC is primarily a bacterial cholangitis, recurrent biliary tract infection by gut 
organis.ms is also seen in the absence of calculi and obstruction. To investigate this 
recurrent biliary infection, we focused our attention on the possibility of immune 
incompetence as an explanation for the repeated systemic and biliary tract bacterial 
colonization. 
We found that the percentage of total lymphocytes were reduced in patients with RPC as 
compared to control groups. However, the percentage levels of the various lymphocyte 
subsets were unchanged. Thus assessing ~une competence in these patients. by 
CD4:CD8 ratio or percentage levels alone would not provide an accurate indication of the 
immune status since they would appear normal. Therefore we also determined the 
absolute numbers of the various lymphocyte subsets. We found an apparent reduction 
in the total numbers of T cells, B cells and NK cells which suggest an overall immune 
~epression in these patients. Of relative importance was the reduction in CD4+ T cells 
because these cells play a pivotal role in driving both arms of the immune response by 
the production of lymphokines. CD4+ T cell reduction has been documented in several 
immune defidency states like AIDS [10] and it is quite likely that the susceptibility to 
repeated sepsis in RPC is also due a reduction in these cells .. 
With regard tO the activation status of T lymphocytes, we did not observe any 
remarkable difference between RPC and the control group. However, CD8+ T cells 
expressing CD38 was proportionately higher than that of the control group. This was 
reminiscent to previous studies in mv -infection, where strong correlation between 
increase in CDS+ T cells expressing CD38 and decline of immunocompetence has been 
reported [8,11]. This further suggests that immune depression may be a common feature 
of RPC. 
This study was based on a very small sample size which was due to the strict inclusion 
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criteria used. The samples were processed. only if freshly drawn or transported within 2 
hours of collection without refrigeration and before beginning antibiotic-treatment. 
Several samples obtained from peripheral hospitals were discarded because of non-
adherence to these criteria. The surgical and inflammatory controls were grouped and 
analysed together because of the small numbers involved and thus possible differences 
between these individuals could not be ascertained. However, a pattern of immune 
depression could be observed and ~further studies need to be carried out to 
substantiate the present findings. Such studies should include functional assessment of 
T cells as well as the measurements of other immune parameters such as .. 
immunoglobulin and complement levels. 
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Table 1: 
Panel of mouse monoclonal antibody used (Becton Dickinson) . 
monoclonal 
antibody 
1 CD3 
2 ·CD4 
3 ern 
4 y6 
5 CD19 
6 CD16+56 
7 
8 
9 
<D25 
HLA-DR 
CD38 
. 
Specificity 
Lymphocyte Subpopulation 
Total T lymphocytes 
T helper subset 
T cytotoxic/ suppressor subset 
T lymphocytes expressing the y6 TCR 
Total B lymphocytes 
Most NK cells 
T Lymphocyte Activation Markers* 
Lovv ~~ IL2-receptor 
MHC class ll antigen 
Activated/immature lymphocyte 
* The T lymphocyte activation markers vvere each assessed on all the T cell 
subpopulation, namely, CD4, CD8 andyt> cells. Assessment of the expreesion of CD38 on 
CD4 cells was not carried out (see Table 3) 
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Table 2: 
Percentage level and absolute number of various lymphocyte subsets (mean ±s.d.). 
Cell Type Normal Reccurent Surgical and Controls a pyogenic Inflammatory 
cholangitis Controls 
Total percentage 30.0 ± 8.7 (32) c 14.4 ± 6.1 (5) 24.3 ± 6.4 (6) 
lymphocytes 
CD3% 68.9 ± 9.7 (32) 62.0 ± 5.7 (5) 61.7 ± 2.6 (6) 
CD3 absolute 1.62 ± 0.55 (32) 0.84 ± 0.35 (5) 1.99 ± o.n·c6> 
number (103 /ml) 
CD4% 35.1 ± 6.7 (50) 34.8 ± 5.4 (5) 32.5 ± 8.6 (6) 
CD4 absolute 
number (103/ml) 0.76 ± 0.30 (50) 0.46 ± 0.15 (5) 0.97 ± 0.10 (6) 
CDS% 29.3 ± 8.4 (50) 24.6 ± 5.4 (5) 27.2 ± 9.0 (6) 
CDS absolute 
number (103/ml) 0.64 ± 0.31 (50) 0.34 ± 0.17 (5) 0.93 ± 0.62 (6) 
·,6% 6.9 ± 5.5 (40) 4.4 ±3.3 (4) 3.0 ±2.2 (3) 
y6absolute 
number (103/ml) 0.18 ± 0.17 (40) 0.05 ± 0.02 (4) 0.08 ± 0.06 (3) 
CD19% 13.2 ± 4.1 (32) 15.2 ± 8.6 (5) 14.0 ± 4.2 (6) 
CD 19 absolute 0.31 ± 0.14 (32) 0.18 ± 0.08 (5) 0.44'± 0.17 (6) 
number (103/mJ) 
CD16+5696 19.3 ± 9.7 (32) 22.6 ± 11.9 (5) 22.7 ± 6.7 (6) .. 
CD16+56 absolute 0.46 ± 0.31 (32) 0.33 ± 0.23 (5) 0.68 ± 0.17 (6) 
number ( 10 3 /ml) 
a= from [8,9] 
b p values are based on unpaired Student t-test between patients with RPC and 
surgical/inflammatory controls only. p values of >0.05 are not shown 
c;.== numbers in parentheses indicate the number of specimens. 
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p values b 
0.028 
0.014 
.. 
< 0.0001 
0.013 
0.02 
Table 3: 
Expression of activation and memory markers on various T lymphocyte subsets 
(mean ±s.d.). 
Marker Normal Controls a Reccurent pyogenic Surgical and Inflammatory p values b cholangitis Controls 
CD4+ lymphocytes expressing 
.. 
CD25 39.1 ± 9.0 (37) c 45.9 ± 15.2 (4) 52.8 ± 9.5 (6) 
ID..A-DR 19.0 ± 8.6 (37) 31.9 ± 12.3 (4) 25.0 ± 7.9 (6) 
CD8+ lymphocytes expressing 
CD25 8.0 ± 6.0 (22) 10.9 ± 5.6 (3) 11.6 ± 4.3 (6) 
Hl.A-DR 44.2 ± 14.0 (34) 70.9 ± 4.2 (3) 69.1 ± 19.0 (6) 
CD38 73.3 ± 10.4 (34) 81.3 ± 5.6 (3) 61.7 ± 9.4 (4) 0.025 
.,o+ lymphocytes expressing 
CD25 4.6 ± 11.3 (21) 0 (3) 38.9 ± 34.7 (3) 
HIA-DR 59.4 ± 15.9 (24) 84.5 ± 18.6 (4) 75.0 ± 25.0 (3) 
CD38 52.6 ± 24.5 (27) 77.0 ± 20.6 (4) 26.7 ± 46.2 (3) 
a= from [8]. 
b p values are based on unpaired Student t-test between recurrent pyogenic cholangitis and 
surgical/inflammatory controls only. p values of >0.05 are not shown 
c = numbers in parentheses indicate the number of specimens. 
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Recurrent pyogenic cholangitis: is immune ueprcssion a 
rcuturc'! 
Cl;.;ssica lly. cholangitis results from biliary obst ruct ion 
caused by cak:uli. Howcva, patients with recurrent 
pyogenic cholangitis (RPC) arc prone to repeated 
enisodes of cholangitis with systcm i~.: sepsis in tiH: 
abscnce or complete obstruu ion lll. the bile ducts1. Thc 
mechanism and pathogenesis of sepsis in these patients is 
!lOt well understood. Although a number of animal 
studies have demonstrated a functional deprcssilln of the 
immune sys tem fo llowing obs tructi ve jaundice2·3, a 
possible immune modulation ur pa tients with RPC has 
!JOt ~)CCn addressed. 
To determine whether an immunologit:a l depression is 
·1 k aturc of RPC. we conducted a prelim1na ry study to 
:;ssess the leveis of various lymphocyte subscts ('T , B. 
>< K cells) as well as the va rious T cell ~u bsets (C04 + . 
L'Dll + and yo cells). \Ve used dual-colo ur llow 
<.:Yivmetry, in a small group nr patients with RPC 
!11= 5) and compared it to a cont rol group comprisin g or 
' \':'0 patien ts wi th acute appendit:itis. nm: with peritonitis 
• .111J three pa tients undergoing elective surgery. 
! he total whi te cell co unt of pa tients in the control 
,;roup was slightiy higher than norma l, rro ba bly due to 
.l ie neutrophilia observed. That or thc RPC group was 
·.vithin normal range. despite simila r levels of neutro-
piuiia . This may be due to the markeJ lymphorcnia in 
.he latter group. The percentage of tota l lymphocytes 
,jroppe<.i hy approxima tely 50% !'rom normal values to 
· "' ·~~'o of total white cells in pa uc::lls with RPC. T here 
·va~ a ;xoportionate reduc tion in a ll the various 
ymphocytc subsets includ ing those ol' the T edt subsets 
l1 ·.hese pa!lt::nts. However. we observed that the 
. ·miute number t>l' CD4 -1- T cr;:lb was grL.:a tl y d imin-
~.:~Ll in the RPC group (460 :: 150 cc!b r er nuc roli trel as 
. :o: nna red to controls (Y70 :;: 100 cells per micro iitre) 
.' <.~J.OUO I. Sllldent 's I test ) whiie thosc or o ther T cell 
_u,1sets were no t ~ i gnilica ntly reducl!d. This observa tion 
:·,:;v be imoon ant because CD4 + T cells piay a pivotal 
·.:te in d ri \·ing both :.rms o i' the immum: response by the 
)fOUL!Ction o r l ym phok i ne~ . ~~~)SOilltC C04-.- -: cel l 
·,n;nnl)pema iws been doct:menteJ in s<::vera l immune 
;ci it:Ien<..:y sta tes like in thc .1J vanced stugt:s of H I \1-
.nl'c:c ti un a nd Al DS4 It !S qui te likely thai the 
;t.scent ibil ity to repeated sepsis in RPC may also be 
uuc: t.o a redut:Lion 111 thes<:: cells. In audi tion. as with 
!-! I V-in tc ction', we observed that a significant level of 
CD~ + T cells in the RPC group was activated by virtue 
<11' their c:x pressio n o r the C 0 38 marker as c<. .. lparcd to 
tht: cont rol group ( f' < 0.03). The inc reased level of 
,;cl! vated CD8+T cells in H JV-infcction has been 
a ttn butcd to their chron1c stimulati on towards viral 
infected cells"- The signilicance of this o bservation in 
RPC is however uncertain. 
:l. lthough based <J n a small sample size. the linding 
that na tient s with RPC have markcd lympho penia with 
signiiica nt rcJuL.: ti on in the num bcr ,,r CD4 + T t:clls may 
s.1 ggcs t !ha t immunc Jcpresswn may bt: a n impt>rtant 
1!)7 
kature of RI'C. Whcther th is is a primary or secondary 
fea ture of RPC rcmains to he investiga ted. Obviously. 
further stuJ ies nc.:J to be carricd 011t to substantiate tht: 
present li nJings. Such studies shl)uld int:lude func tiona l 
assessmen t of T ce ll s as well as thc mt:asurements or 
other imm une parameters sut:h as immunoglobu lin anJ 
comrlcmcnt l..:vcls. 
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